In a recent Letter Althoff et al. [1] reported a study of scattering of thermal Ne, Ar and Kr atoms from Cu(111) surface in which they assessed the corresponding Debye-Waller factor (DWF) as a function of the particle mass m in a wide range of substrate temperature T . The experiments were interpreted by the semiclassical DWF theory [2] [3] [4] To substantiate the above statements we carry out fully three-dimensional quantum [6] [7] [8] and semiclassical [4] calculation of the DWF relevant to the experiments of Ref. [1] . We start from the quantum DWE (c.f. Ref. [7] , Eq. for T -independent diffuse elastic scattering. The breakdown of the semiclassical approach is illustrated in Fig. 2 which shows the m-dependence of the quantum and semiclassical DWE's calculated in the low (main panel) and high (inset) T -limit for fixed V (z) and E i .
It is seen that the semiclassical 1D scaling results for the DWE are reached for masses which largely exceed those of the scattered atoms (classical limit). Hence, although our calculations support the conjectures of Ref. [1] on the m-dependence of the DWF for heavy particle-surface scattering in the classical limit, they also demonstrate that the semiclassical approach invoked to interpret the data [1] is not yet applicable in the studied scattering regime and that the quantum approach should be used instead. 
